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(54) Lip type seal 

(57) - A lip type seal (3) is provided with an outer ring 
part (31) which is tightly fitted to a seal installation part 
(12) of a housing (1); a seal main body (32) which is 
fixed to the outer ring part (31 ) and whose inner circum- 
ferential part (322, 323) extending in a bent state to the 
side of a sealed space (A) is sealably brought into slid- 
able contact with an outer circumferential surface of a 
rotary shaft (2) inserted in the housing (1 ); a rearsurface 
support plate (33) which is arranged on the rear side of 
the seal main body (32) and whose outer circumferential 
part (331 ) together with the seal main body (32) is fixed 
to the outer ring part (31 ); and a movable support plate 
(34) which is engaged movably in a radial direction be- 
tween the seal main body (32) and the rear surface sup- 
port plate (33) and whose inner diameter (03) is clear- 
ance fitted to the outer circumferential surface of the ro- 
tary shaft (2). Therefore, such a gap in which the seal 
main body (32) enters, is not formed between the inner 
circumferential surface of the movable support plate 
(34) and the outer circumferential surface of the rotary 
shaft (2) (Fig. i). 
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Description 

Field of the Invention 

[0001] The present invention relates to a lip type sea! 
which seals the circumference of a rotary shaft of vari- 
ous sorts of equipments. 

Prior Art 
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[0002] As shaft seal technology using a lip type seal, 
have a structure as shown in Fig. 4 is conventionally 
known. 

[0003] In Fig. 4, reference numeral 1 00 designates a 
housing of a shaft hole part of an equipment. Numeral 
200 designates a lip type sea! which is installed to a seal 
installation part 101 formed on an inner circumferential 
surface of the housing 100, and seals the circumference 
of a rotary shaft 1 02. 

[0004] In the lip type seal 200, on an inner circumfer- 
ence of an outer ring part 201 with a packing 201a and 
a metal ring 201b fixed integrally, a seal main body 202 
constituted by an annular sheet made of a synthetic res- 
in such as a fluorine resin and a rear surface support 
plate 203 constituted by an annular metal plate disposed 
on the rear side of the s5al main body 202 are fixed by 
caulking of the metal ring 201 b. The outer ring part 201 
is tightly fitted to the inner circumferential surface 1 01a 
of the seal installation part 101 in the housing 100 by 
the packing 201 a. An inner circumferential surface of a 
seal lip 202a formed on the inner circumferential surface 
of the seal main body 202 and extending to the side of , 
the sealed space A is sealably brought into slidable con- 
tact wilh the outer circumferential surface of the rotary 
shaft 102. Therefore, a fluid as a seal object within a 
sealed space A is prevented from leaking to the side of 
an atmosphere B outside the equipment. 
[0005] In the above-mentioned conventional lip type 
seal, the rear surface support plate 203 restricts defor- 
mation of the seal main body 202 to the side of the at- 
mosphere B due to pressure of the fluid as the seal ob- 
ject within the sealed space A. However, considering the 
vibration of the rotary shaft 1 02 in the diameter direction 
and an assembling error such that the rotary shaft 1 02 
is inserted in the housing 1 00 in eccentric state, the rear 
surface support plate 203 is formed in such a manner 
as the inner diameter is larger than the outer diameter 
of the rotary shaft 102 to some extent. Therefore if the 
significantly high pressure is produced within the sealed 
space A, the rear surface of an inner circumference bent 
part 202b of the seal main body 202 enters a gap G be- 
tween the inner diameter of the rear surface support 
plate 203 and the rotary shaft 1 02. In some case, break- 
age is produced from the entering portion and the seal- 
ing performance may be deteriorated. Particularly, in 
such a case that the housing 100 and the rotary shaft 
102 are eccentric to each other, the gap G becomes 
large in part in the circumferential direction. Therefore, 
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in this part, the above-mentioned entering of the seal 
main body 202 is liable to occur. 

Summary of the Invention 

[0006] An object of the present invention is to provide 
a lip type seal which is excellent in pressure durability, 
where entering of a seal main body between a rear sur- 
face support plate and a rotary shaft due to pressure of 
a sealed space is prevented. 

[0007] A lip type seal according to an embodiment of 
the present invention is provided with an outer ring part 
which is tightly fitted to a seal installation part of an inner 
circumference of a housing of an equipment, a seal main 
body which is fixed to the outer ring part and whose inner 
circumferential part extending in a bent state to the side 
of a sealed space is sealably brought into slidable con- 
tact with an outer circumferential surface of a rotary 
shaft inserted in the housing, a rear surface support 
plate which is arranged on the rear side of the seal main 
body and whose outer circumferential part together with 
the seal main body is fixed to the outer ring part, and a 
movable support plate which is engaged movably in a 
radial direction between the seal main body and the rear 
25 surface support plate and whose inner diameter is clear- 
ance fitted to the outer circumferential surface of the ro- 
tary shaft. The seal main body is supported through the 
movable support plate by the rear surface support plate. 
[0008] In addition, "front surface" in the present spec- 
30 ification means a surface facing the sealed space side, 
"rear surface" means a surface facing the opposite side 
of the sealed space : "front surface side" means the 
sealed space side, and "rear surface side" means the 
opposite side of the sealed space. 
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Brief Description of the Drawings 

[0009] Fig. 1 is a semi sectional view of a preferred 
embodiment of a lip type seal according to the invention, 
shown by cutting with a plane passing through an axial 
center. 

[0010] Fig. 2 is a perspective view showing a rear sur- 
face support plate and a movable support plate in the 
lip type seal. 

[0011] Fig. 3 (A) (B) are fragmentary sectional views 
showing a seal main body deformed by high pressure 
as a result of performing a pressure proof test of a lip 
type seal in the conventional structure and the invention 
structure respectively. 

[0012] Fig. 4 is a semi sectional view of a lip type seal 
in the prior art, shown by cutting with a plane passing 
through an axial center. 
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Description of Embodiments 

[0013] Fig. 1 shows a preferred embodiment of a lip 
type seal according to the present invention. In Fig. 1 , 
reference numeral 1 designates a housing of a shaft 
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. hole part of an equipment, numeral 2 designates a rotary 
shaft which is loosely inserted in a shaft hole 11 of the 
housing 1 and is rotatable around an axial center O, and 
numeral 3 designates a lip type seal which is installed 
to a seal installation part 12 formed enlargedly from the 
shaft hole 1 1 of the housing 1 , and seals a shaft circum- 
ference of the rotary shaft 2, respectively. 
[0014] The lip type seal 3 has an outer ring part 31 
which is force fitted to a cylindrical fit surface 12c of the 
seal installation part 12 in the housing 1 . In an inner cir- 
cumference of the outer ring part 31 , a seal main body 
32 and a rear surface support plate 33 arranged on the 
rear side of the seal main body 32 are fixed. A movable 
support plate 34 is engaged movably in a radial direction 
between the seal main body 32 and the rear surface 
support plate 33. 

[001 5] The outer ring part 31 is provided with a metal 
ring 311 manufactured by punching and press forming 
of a metal plate, and a packing 312 made of a rubberlike 
elastic material vulcanized and bonded integrally in 
such a manner as an outer circumferential surface of a 
cylindrical part 311a of the metal ring 311 and a flange 
part 311b extending from the end part of the front side 
of the cylinder part 31 1 a to the inner circumferential side 
are wrapped. In the packing 312, an outer circumferen- 
tial seal part 312a existing on the outer circumferential 
side of the cylinder part 311a of the metal ring 311 is 
brought into close contact with the cylindrical fitting sur- 
face 12c of the seal installation part 12 in the housing 
1 , with a suitable squeeze. 

[0016] A caulking part 311c bent to the inner circum- 
ferential side by caulking is formed at the end part of the 
rear side of the cylinder part 31 1 a in the metal ring 311. 
In the seal main body 32 and the rear surface support 
plate 33, fixed parts 321 , 331 on the outer circumferen- 
tial side are grasped in the close contact state between 
an inside seal part 31 2b of the packing 312 existing at 
the inside surface of the flange part 311b of the metal 
ring 311 and the caulking part 311 c, respectively. 
[0017] The seal main body 32 comprises an annular 
sheet made of a synthetic resin of low friction such as a 
fluorine resin. The disk-shaped fixed part 321 on the out- 
er circumferential side, as previously described, is 
grasped and fixed together with the rear surface support 
plate 33 between the inside seal part 31 2b of the pack- 
ing 312 in the outer ring part 31 and the caulking part 
31 1 c of the metal ring 31 1 . A seal lip part 323 extends 
from the inner circumference of the fixed part 321 
through a bent part 322 in the shape of arc toward the 
right side in the figure, that is, toward the side of a sealed 
space A. The seal lip part 323 in the original state being 
not installed, is formed in a taper shape such that the 
side of the bent part 322 has a larger diameter than that 
of the rotary shaft 2 and the top end side thereof has a 
smaller diameter than that of the rotary shaft 2. 
[001 8] The rear surface support plate 33 comprises a 
metal plate. The fixed part 331 on the outer circumfer- 
ential side, as previously described, is grasped andfixed 
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together with the fixed part 321 of the seal main body 
32 between the inside seal part 31 2b of the packing 31 2 
in the outer ring part 31 and the caulking part 311c of 
the metal ring 31 1 . Its inner diameter is suitably formed 

5 larger than the outer diameter of the rotary shaft 2 in 
consideration of the vibration of the rotary shaft 2 in a 
radial direction or relative eccentricity between the 
housing 1 and the rotary shaft 2. Also, in the rear surface 
support plate 33 as more clearly shown in a perspective 

10 view of Fig. 2, an annular recess 332 is formed with step 
difference on the front surface of the inner circumferen- 
tial side of the fixed part 331 . A plurality of engaging 
grooves 333 extending in a radial direction are formed 
at regular phase intervals on the annular recess 332, 

15 [0019] The movable support plate 34 is made of a syn- 
thetic resin which is more excellent than a fluorine resin 
in mechanical property and has an abrasion resisting 
property. The thickness t in the axial direction is equiv- - 
alent to the depth d in the axial direction of the annular 

20 recess 332 of the rear surface support plate 33. The out- 
er diameter $ 1 is smaller than the diameter $2 of the 
annular recess 332. The inner diameter §3 is smaller 
than the inner diameter $ 4 of the rear surface support 
plate 33 and slightly larger than the outer diameter of 

25 the rotary shaft 2. Also, at the rear surface of the mov- 
able support plate 34, a plurality of engaging stripes 341 
extending in the radial direction and being thinner than 
the engaging grooves 333 of the rear surface support 
plate 33 are formed at phase intervals corresponding to 

30 the engaging grooves 333. 

[0020] The movable support plate 34 is accommodat- 
ed in the annular recess 332 of the rear surface support 
plate 33. Each engaging stripe 341 at the rear surface 
is loosely fitted to each engaging groove 333 in the an- 

35 nular recess 332. Thereby, the detention of rotation is 
conducted. The inner circumferential surface 342 is in- 
terposed between the seal main body 32 and the rear 
surface support plate 33 in the state of the clearance fit 
to the outer circumferential surface of the rotary shaft 2, 

40 with a very small gap. Also the movable support plate 
34 has the outer diameter (J) 1 smaller than the diameter 
4> 2 of the annular recess 332. The engaging groove 333 
is larger than the engaging stripe 341 in width. Thereby, 
it can be moved in a radial direction within the prescribed 

45 range with respect to the rear surface support plate 33. 
[0021] In Fig. 1 ; the seal installation part 12 of the 
housing 1 comprises a support projection 12a facing the 
side of the sealed space A within the equipment, an out- 
er circumferential recess 12b formed on the outer cir- 

50 cumferential side in such a manner as to be retreated 
in an axial direction, and the cylindrical fitting surface 
12c extending from the outer diameter end to the side 
of the sealed space A. The front surface of the.support 
projection 12a forms a plane substantially crossing at 

55 right angles to the axial center O. Its outer diameter is 
smaller than the inner diameter of the caulking part 31 1 c 
of the metal ring 311 in the outer ring part 31 of the lip 
type seal 3. Height in an axial direction, in other words, 
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depth in an axial direction of the outer circumferential 
recess 12b is formed in the dimension more than the 
thickness of the caulking part 311c. 
[0022] In the lip type seal 3, the outer ring part 31 in 
the outer circumferential seal part 312a of the packing 
312 is force fitted to the cylindrical fitting surface 12c of 
the seal installation part 12, such that the rear surface 
of the rear surface support plate 33 abuts on the front 
surface of the support projection 12a of the seal instal- 
lation part 12 in the housing 1 . In this state, the caulking 
part 311c of the metal ring 311 in the outer ring part 31 
is loosely fitted to the outer circumferential recess 12b 
of the seal installation part 12. 

[0023] On the other hand, in the seal main body 32 
made of a synthetic resin of low friction such as PTFE, 
the seal lip part 323 is deformed from the taper shape 
shown in Fig. 1 into a substantially cylindrical shape due 
to insertion of the rotary shaft 2 so as to be enlarged in 
diameter. The inner circumferential surface of the seal 
lip part 323 is brought into slidably close contact with 
the outer circumferential surface of the rotary shaft 2. 
Thereby the shaft seal function is exhibited in that a fluid 
in the sealed space A within the equipment is prevented 
from leaking to the side of an atmosphere B outside the 
equipment. 

[0024] The fluid pressure of the sealed space A acts 
such that the lip type seal 3 as a whole is pressed toward 
the side of the atmosphere B. In the lip type seal 3, the 
rear surface support plate 33 abuts on the support pro- 
jection 1 2a of the seal installation part 1 2 in the housing 
1 , whereby the displacement in an axial direction of the 
lip type seal 3 to the side of the atmosphere B is restrict- 
ed. Therefore, the rear surface support plate 33 is not 
subjected to such bending deformation that the rear sur- 
face support plate 33 is deformed to the side of the at- 
mosphere B with the caulking part 31 1 c of the metal ring 
311 in the outer ring part 31 as a fulcrum. As a result, 
the seal main body 32 is held in the normal installation 
position. 

[0025] The seal main body 32 is pushed to the mov- 
able support plate 34 by the fluid pressure of the sealed 
space A. The seal main body 32 is supported to the rear 
surface support plate 33 through the movable support 
plate 34. If the sealed space A becomes significantly 
high in pressure, the rear surface of the bent part 322 
of the seal main body 32 becomes also in such a state 
as to be pushed to the front surface of the inner diameter 
part of the foregoing movable support plate 34. 
[0026] The inner circumferential surface (diameter 
03) of the movable support plate 34 is in such a state 
as to be clearance fitted to the rotary shaft 2. Moreover, 
the movable support plate 34 is engaged with the rear 
surface support plate 33 movably in a radial direction. 
Consequently, when the rotary shaft 2 is vibrated in a 
radial direction or inserted in the housing 1 relatively in 
an eccentric (center deviated) state, the movable sup- 
port plate 34 can be deformed accordingly in the radial 
direction. Therefore, a gap in which the seal main body 
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32 enters is not formed on the inner diameter side of the 
movable support plate 34. Such a state can be effec- 
tively prevented that the rear surface of the inner circum- 
ferential bent part 322 of the seal main body 32 enters 

5 the gap G between the inner diameter 04 of the rear 
surface support plate 33 and the rotary shaft 2 and is 
damaged. 

[0027] Also, the rotary shaft 2 may contact with the 
inner circumferential surface of the movable support 

10 plate 34 due to center deviation, vibration in a radial di- 
rection or the like. However, as above described, the 
movable support plate 34 can be displaced succeeding 
to the eccentricity of the rotary shaft 2. Moreover it is 
made of a synthetic resin material excellent in an abra- 

15 sion resisting property. Thereby, the abrasion due to the 
contact with the rotary shaft 2 can be suppressed. 
Therefore, the enlarging of the gap between the inner 
circumferential surface of the movable support plate 34 
and the rotary shaft 2 can be prevented effectively. 

20 [0028] Fig. 3 shows a configuration of a section in a 
seal main body deformed by high pressure as a result 
of performing the pressure durability test of the lip type 
seal in the conventional structure and the present inven- 
tion structure under following test conditions: 

25 

Test Conditions 
[0029] 

30 rotational frequency : 2500 rpm 
pressure : 10 MPa [gage] 
oil temperature : synthetic oil 
oil amount: filled in the sealed space 
time : one hour 

35 

[0030] As a result of the above-mentioned test, in the 
lip type seal in the conventional structure, as shown in 
Fig. 3(A), it is recognized in the bent partthat an entering 
deformation a is produced between the inner diameter 

40 of the rear surface support plate and the rotary shaft. 
On the contrary, in the structure of the present invention, 
generating of such entering is not recognized. 
[0031] In addition, as means for stopping rotation of 
the movable support plate 34 relative to the rear surface 

45 support plate 33 and for engaging the movable support 
plate 34 with the rear surface support plate 33 movably 
in a diameter direction, in contrast to the shown exam- 
ple, the engaging protrusions may be formed on the side 
of the rear surface support plate 33 and the engaging 

50 grooves may be formed on the side of the movable sup- 
port plate 34. Or otherwise a pin projected either on the 
rear surface support plate 33 or on the movable support 
plate 34 and a recess extending in a radial direction 
formed on the other side of the formertwo may be loose- 

55 |y engaged with each other. Other various means may 
be further considered. 

[0032] According to the lip type seal of the present in- 
vention, the seal main body is clearance fitted to the ro- 
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tary shaft and is supported to the rear surface support 
plate through the movable support plate movable in a 
diameter direction. Therefore, even under the condition 
of high pressure, such a state does not occur that the 
seal main body enters between the inner diameter of the 
rear surface support plate and the outer circumferential 
surface of the rotary shaft and is damaged. Pressure 
durability of the lip type seal can be raised. 



the lip type seal including: 

a seal main body (32) having a rear side 
and an inner peripheral portion (322, 323) 
which is bent into the sealed space (A) and 
contacts the outer surface of the rotary 
shaft (2) in a sealing condition; and 

a rear surface support plate (33) placed at 
the rear side of the seal main body (32) and 
fixed relative to the seal main body (32); 
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Claims 

1. A lip sealing structure comprising: 

a housing (1) having a seal attaching portion *5 
(12); 

a rotary shaft (2) having an outer surface, the 
rotary shaft (2) being rotatably provided relative 
to the housing (1); 20 



a lip type seal (3) positioned between the seal 
attaching portion (12) and the rotary shaft (2) 
for sealing the rotary shaft (2) so as to define a 
sealed space (A); 
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in a radial direction from the rotary shaft (2). 

5. A lip type seal (3) comprising: 

an outer ring part (31 ) tightly fitted to a seal in- 
stallation part (12) of an inner circumference of 
a housing (1) of an equipment; 



a seal main body (32) fixed to the outer ring part 
(31 ) and whose inner circumferential part (322, 
323) extending in a bent state to the side of a 
sealed space (A), is sealably brought into slid- 
able contact with an outer circumferential sur- 
face of a rotary shaft (2) inserted in the inner 
circumference of the housing (1); and 

a rear surface support plate (33) arranged on 
the rear side of the seal main body (32) and 
whose outer circumferential part (331 ) together 
with the seal main body (32) is fixed to the outer 
ring part (31); 

characterized by 

a movable support plate (34) engaged mova- 
bly in a radial direction between the seal main body 
(32) and the rear surface support plate (33) and 
whose inner diameter (03) is clearance fitted to the 
outer circumferential surface of the rotary shaft (2). 
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characterized by 

a movable support plate (34) placed between 
the seal main body (32) and the rear surface sup- 
port plate (33), the movable support plate (34) being 
movable in a radial direction. 
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2. The structure of claim 1 , characterized in that the 45 

rear surface support plate (33) and the movable 
support plate (34) have such an engaging relation- 
ship between plural projections (341) and plural • 
grooves (333) that the movable support plate (34) 
can move in radial direction. 5° 



The structure of claim 1 or 2, characterized in that 

the rear surface support plate (33) has an annular 
recess (332) in which the movable support plate 
(34) is arranged. 

The structure of claim 2 or 3, characterized in that 

the projections (341 ) and the grooves (333) extend 
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FIG. 2 
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(A) conventional structure 




(B) present invention structure 




8 




9 



BNSDOCID: <EP. 



1134465A2J_> 



0 



(19) 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP1 134 465 A3 



(12) 



EUROPEAN PATENT APPLICATION 



(88) 


Date of publication A3: 


(51) IntCI. 7 : F16J 15/32 




04.06.2003 Bulletin 2003/23 






(43) 


Date of publication A2: 








19.09.2001 Bulletin 2001/38 






(21) 


Application number: 01106535.6 




- 


(22) 


Date of filing: 15.03.2001 

• 






(84) 


Designated Contracting States: 


(72) 


Inventors* 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


• 


Ikeda, Yasuhiro, 




MCNLPTSETR 




Okayama Fact. Eagle Ind. Co. Ltd. 




Designated Extension States: 




Takahashi-shi, Okayama (JP) 




AL LT LV MK RO SI 


• 


Yamada, Takeshi 








Kariya-shi, Aichi-ken (JP) 


(30) 


Priority: 17.03.2000 JP 2000075274 


• 


Imai, Takayuki 








Kariya-shi, Aichi-ken (JP) 


(71) 


Applicants: 






• 


Eagle Industry Co., Ltd. 


(74) 


Representative: Steil, Christian, Dipl.-lng. et al 




Tokyo (JP) 




Witte, Weller & Partner, 


• 


Kabushiki Kaisha Toyota Jidoshokki 




Postfach 10 54 62 




Kariya-shi, Aichi-ken (JP) 




70047 Stuttgart (DE) 



CO 

< 

CD 



(54) Lip type seal . 

(57) A lip type seal (3) is provided with an outer ring 
part (31) which is tightly fitted to a seal installation part 
(12) of a housing (1); a seal main body (32) which is 
fixed to the outer ring part (31 ) and whose inner circum- 
ferential part (322, 323) extending in a bent state to the 
side of a sealed space (A) is sealably brought into slid- 
able contact with an outer circumferential surface of a 
rotary shaft (2) inserted in the housing (1); a rear surface 
support plate (33) which is arranged on the rear side of 
the seal main body (32) and whose outer circumferential 
part (331 ) together with the seal main body (32) is fixed 
to the outer ring part (31 ); and a movable support plate 
(34) which is engaged movably in a radial direction be- 
tween the seal main body (32) and the rear surface sup- 
port plate (33) and whose inner diameter (03) is clear- 
ance fitted to the outer circumferential surface of the ro- 
tary shaft (2). Therefore, such a gap in which the seal 
main body (32) enters, is not formed between the inner 
circumferential surface of the movable support plate 
(34) and the outer circumferential surface of the rotary 
shaft (2) (Fig. 1). 
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